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CLAIMS 

What is claimed is: 

A transmission device comprising: 
a first rotational member configured for attachment to a 
means for rotating said first rotational member about a center 
of rotation; 

a first translational member configured for transmitting 
force to a means for using said force; 

connecting mearcs for operatively connecting the first 
rotational member and uhe first translational member such that 
movement of one of said Ntranslational member and rotational 
member causes movement of\ the other of said translational 
member and rotational membW, wherein a portion of the 
connecting means is pivotaTsLy connected to the first 
rotational member at a first radial attachment point removed 
from the center of rotation of sa\d first rotational member 
such that said first radial attachment point and said center 
of rotation define a first attachment Vadius ; and 

adjusting means for varying a location of the first 
radial attachment point with respect to tnte first rotational 
member to thereby increase and decrease the \irst attachment 
radius . 


2. The transmission device of claim 1, wherein the 
25 adjusting means further comprises means for varying the 
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location of the first radial attachment point during rotation 
of the first rotational member. 

k/1AX>- 3 • T ^ e transmission device of claim l^jwh^ein the first 
0$/ rotational member includes arjiDveS5le portion, and wherein the 
/ second portion ofj^hg^connecting arm is pivotally connected to 
said mov^aUle portion, and wherein the adjusting means further 
copjSrises means for moving said moveable portion. 

10 4. The transmission device of claim 1, wherein the first 

rotational member includes a perimeter defining an interior 
area, and wherein less than a majority of said interior area 
comprises an opening. 


15 


20 


^5. The transmission device of claim 1, further 
comprising 

a second rbt^ational member; and 

unidirectional cratch mearis for (i) engaging the second 


rotational member in rotat^feinal 
rotational member rotates in/ a fir* 
(ii) releasing the second rotational 
rotational movement when sai 


f/rst rotational 


in a second, opposing rotational direction. 


ovement /When the first 
jrotatijzfnal direction and 
from engagement in 
>er rotates 
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6. The transmission device of claim 1, wherein the first 
rotational member includes a first side and an opposing second 
side\ the connecting arm being pivotally connected to the 
first \side of said first rotational member, the transmission 
device further comprising: 

a second translational member and a second connecting arm 
having a Yirst portion pivotally connected to the second 
translation^, member and a second portion pivotally connected 
to the second\side of the first rotational member at a second 
radial attachment point removed from the center of rotation of 
said first rotat\onal member, such that said second radial 
attachment point an£ said center of rotation define a second 
attachment radius ; 

wherein the adjuring/ fyeans further includes means for 
varying a location of[ ttW sdcond radial attachment point to 
thereby increase and a^cre\se XLiie^s^cond attachment radius, 


7. The transmission \Jevice of claim - 6, further 
comprising : 

20 a second rotational member and^a third rotational member; 

and 

unidirectional clutch means for lSd) engaging the second 
rotational member in rotational movement when the first 
rotational member rotates in a first rotational direction and 
25 (ii) releasing the second rotational membeV from engagement 
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wdlth the first rotational member when said first rotational 
member rotates in a second, opposing rotational direction, and 
(ii\) engaging the third rotational member in rotational 
movement when the first rotational member rotates in the 
5 secondX opposing rotational direction and (iv) releasing the 
third rotational member from engagement with the first 
rotational\member when said first rotational member rotates in 
the first rotational direction. 

10 8. The transmission device of claim 7, wherein the first 

and second radiail attachment points are diametrically 
positioned to cause ohe f i/rst and second translational members 
to move in opposing drrectidbs. 

15 9. The transmission afevic^of^dlaim 7, wherein the first 

and second radial attachment ^points define a first pivot axis 
and a second pivot axis, respectively, and wherein the center 
of rotation of the first rotational member defines a center 
axis; \ 

20 wherein positioning of the firsuupivot axis, second pivot 

axis and center axes is such that the rirst pivot axis and the 
second pivot axis are offset from the center axis by a first 
and second radial distance, respectively^ and such that a 
first line connecting the first pivot axisv with the center 

25 axis and a second line connecting the second Vivot axis with 
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the &enter axis define an approximately 18 0° angle about said 
center \axis, such that said positioning cooperates with the 
unidirect\onal clutch means to cause reciprocating, back-and- 
forth rotational movement of the second rotational member and 
reciprocating, &ack-and- forth rotational movement of the third 
rotational member o^^site jjih direction to the rotational 
movement of the second xotat.ional member.- 


10. The transmission device of claim 9, wherein the 
10 adjusting means further includesv. means for maintaining the 

first radial distance substantially^quivalent to the second 
radial distance. 

11. The transmission device of claim 1, whereip^tne 
first rotational member includes a movement pip&€^ having a 
female- threaded throughpassage formed th^ar^in, wherein the 
adjusting means further comprises 

mass means movably disposed on the first rotational 
member for moving radiall^outwardly and inwardly along said 
2 0 first rotational membe'r; 

at least one/male- threaded member rotatably disposed on 
the first p<3tational member and extending through the 
throughpassage of the movement piece in threaded engagement 
t he re wit h; 
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actuating means for rotating the male-threaded 
responsive to radially-directed movement of th@-^mass means 
along the first rotational member to th^r^by cause dynamic 
thread- to- thread engagement of said^rrfale- threaded member with 
female threads of the ^££male- threaded throughpassage 
sufficient to cause rajjar^lly-directed movement of the movement 
piece along the^fdTrst rotational member, and thus variation in 
the locatipfTof the first radial attachment point with respect 
to tj>e first rotational member. 

The transmission device of claim wherein the 


actuating means comprises: 

gear teeth formed on the male-threaded member; and 
a gear body coupled to the mass means and extending 
15 outwardly therefrom, said gear body having gear teeth disposed 
in meshing engagement with the gear teeth on the male- threaded 
member . 

jdf. The transmission device of claisn 1, wherein movement 
2 0 of the first translational member and movement of the first 
rotational member define a first ratio of movement of said 
first rotational member to said first translational member, 
and wherein the adjusting means further comprises means for 
varying the location of the first radial attachment point 
25 without varying a location of the first pivot point relative 
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to the first translational member to thereby change the first 
ratio of movement to a second ratio of movement. 

4 

• The transmission device of claim 1, wherein- the 
adjusting means further comprises means for continuously 
varying the location of the first radial attachment point to 
thereby continuously vary a first ratio of movement of the 
first rotational member to the first translational member. 


10 


. The transmission device of claim 1, wherein the 
adjusting means comprises a hydraulic cylinder. 


16. The\J:ransmission device of claim 1, wherein the 
translational member comprises an elongate rack gear having 

15 gear teeth arrangecP\in a substantial linear orientation. 

17. The transmission device of claim 16, wherein the 
rack gear comprises a f irst\side/c^d an opposing second side, 
and wherein the gear teeth e^rencj outwardly from the first 

20 side such that the second sidfe iVJbharacterized by an absence 
of gear teeth. 



18. The transmission device 
comprising : 


claim 1, further 
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a rotational ge 


mber disposed in meshing engagement 



with the translat^onll member. 


9. The transmission device of claim 1, further 
comprising lengthening means for varying a length of the 
connecting arm. 


( 20./ The transmission device of claim 19 
"Wherein V reference member resides in a substantially 
fixed location\ with respect to a center of the first 
rotational f orce-\ransmitting member; 

#. * V 

wherein the .second force- transmitting member comprises a 
first translational\ member' confined to a . cycle of 
reciprocating linear, movement toward and away from the 
reference member responsive to rotational movement of the 
first, rotational force-transmitting member, wherein the cycle 
of reciprocating linear movement is defined between a distal 
position and a proximal positio\ of said first translational 
member; 

wherein the adjusting means father comprises means for 
varying the length of the connecting arm sufficient to 
maintain the distal position of the cVcle of reciprocating 
linear movement in substantially the Vme location with 
respect to the reference member. 


25 
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21. The transmission device of claim 2 0, jAifee-rSTh the 
connecting arm and the lengthening meajis^t?ollectively comprise 
a male -threaded cylindrical mefnber threadably engaged within 
a female -threaded §J^eve, said male-threaded cylindrical 
member havinq^a^ longitudinal axis and being rotatable with 
respectxfe6 the female-threaded sleeve about said longitudinal 
ax/s . 

'2 fid The transmission device of claim 1, further 
comprising an engine cylinder, wherein the first translational 
member comprises a piston member slidably disposed within the 
engine cylinder. 


3 


. The transmission device of claim 1, wherein the 
connecting means comprises a first connecting arm having a 
first portion pivotally connected to the first translational 
member at a first pivot point, and a second portion pivotally 
connected to the first rotational member at a first radial 
attachment point removed from the center of rotation of said 
first rotational member such that said first radial attachment 
point and said center of rotation . define a first attachment 
radius . 


24. The transmission /deyice of claim 1, wherein the 
25 connecting means comprise/s: 
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a first connecting arm Maving a first portion, and a 
second portion pivotally connected to the first rotational 
member; and 

a second connecting arjh having a first portion pivotally 
connecting to the first portion of the first connecting arm, 
and. an opposing second portjion slidably connected to the first 
translational member; 

wherein an interior portion of the second connecting arm 
is pivotally attached to |a fulcrum point such that movement of 
the first portion of tme second connecting arm in a first 

/ 

direction causes corresponding movement of the second portion 


of said second connecting arm in 


25. The transmission d 



cond., opposing direction. 


of claim 24, wherein the 


15 second connecting arm |ds an elongate member defining an axial 


direction, said transmission device further comprising means 
for moving the fulcrum point along the axial direction of the 


second connecting arml to thereby modify a range of movement of 
said second connecting arm. 


^/26\ J A transmission device comprising: 


a first rotational member configured for attachment to a 
means for rotating jsaid first rotational member about a center 
of rotation; 
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a first translational mefmber configured for transmitting 
force to a means for using said force; 

connecting means for Imperatively connecting the first 
rotational member and the first translational member such that 
movement of one of said translational member and rotational 
member causes movement off the other of said translational 
member and rotational member, wherein the connecting means 
comprises a first connecting arm having a first portion, and 
a second portion pivotal'ly connected to the first rotational 
member, and a second connecting arm having a first portion 
pivotally connecting to the first portion of the first 
connecting arm, and Jan opposing second portion slidably 
connected to the first translational member, and wherein an 
interior portion of tlhe second connecting arm is pivotally 
attached to a fulcrum point such that movement of the first 
portion of the second connecting arm in a first direction 
causes corresponding movement of the second portion of said 
second connecting afm in a^seletfid, opposing direction. 

27. The transmission device of claim 26, wherein the 
second connecting arm is an elongate member defining an axial 
direction, said transmission device further comprising means 
for moving the fuJcrum point along the axial direction of the 
second connectingfarm to thereby modify a range of movement of 
said second connecting arm. 
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28. The transmission device of claim 26, wherein the 
second portion of the fizpt connecting arm is pivotally 
connected to the first rot/ational member at a first radial 
attachment point removed From the center of rotation of said 
5 first rotational member such that said first radial attachment 
point and said center of rotation define a first attachment 
radius, and wherein the £rans^iss^€rfi device further comprises: 
adjusting means for ipiryjng a location of the first 
radial attachment point wi&h respect to the first rotational 
10 member to thereby inqrease and decrease the first attachment 
radius . 


it 

^Z9 . A transmission device comprising: 


a f irst^ rotational?, force-transmitting member configured 
15 for attachment to a means for rotating said first rotational 
member; 

mass means movably disposed on the first rotational 
member for moving radially outwardly and inwardly along said 
first rotational member responsive to increases and decreases 
20 in rotational velocity, respectively, of said first rotational 
member; 

a second force -transmitting member; 
connected to the first, rotational force-transmitting 
member; and 
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connecting means for (i) connecting the first, rotational 
force-transmitting member to the second force-transmitting 
member /in a manner sufficient to cause said second force- 
transmitting member to engage in movement responsive to 
movement of said first, rotational force- transmitting member 
at a first ratio of movement of said first, rotational force- 
transmitting member to said second force transmitting member, 
and . (ii) changing the first ratio of movement to a second 
ratio of movement responsive to movement of the mass means 
along the first, rotational force- transmitting means. 

\< N 

. The transmission device of claim 23, wherein the 
first rotational member includes a movement piece having a 
female -threaded throughpassage formed therein, wherein the 
adjusting means further comprises: 

at least one male-threaded member rotatably disposed on 
the first rotational member and extending through the 
throughpassage of the movement piece in threaded engagement 
therewith; 

actuating means for rotating the male- threaded member 
responsive to radially-directed movement of the mass means 
along the first rotational member to thereby cause dynamic 
thread-to-thread engagement of said male-threaded member with 
female threads of the female- threaded throughpassage 
sufficient to cause radially-directed movement of the movement 
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piece along the first rotational member, and thus variation in 
the location of the first radial attachment with respect to 
the first rotational member. 

^34.. The transmission device of claim ^0 , wherein the 

actuating means comprises: 

gear teeth formed on the male- threaded member; and 

a , gear body coupled to the mass means and extending 

outwardly therefrom, said gear body having gear teeth disposed 

in meshing engagement with the gear teeth on the male- threaded 

member . 

^3,2. A transmission device . comprising : 

a- first, -rotational, force- transmitting member configured 
for attachm&^t to a means for rotating- said first rotational 
member; 

a second f orcb^- transmitting member; 

a connecting arftk having a first portion pivotally 
connected to the first, rotational force- transmitting member 
at a first pivot attachment\point , and a second portion 
pivotally connected to the second force- transmitting member at 
a second pivot attachment point, in\a manner sufficient to 
cause said second force-transmitting member to engage in 
movement responsive to movement of said first, rotational 
force-transmitting member at a first ratio of movement of said 
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first, rotational force- transmitting member to said^&erc5rid 
f orce transmiXJ:.i : n g---memberi;_ and L ^^^^ 

adjusting means for (i) varyjjag^a^location of one of the 
pivotal attachment points^fe<5chereby increase and decrease the 
first ratio ofjBeranent, and (ii) varying a length of the 
connecting arm responsive to the varying of the location of 
said one of the pivotal attachment points. 

33. The transmission device of claim 32, whereii/ the 
connecting arm and the lengthening means collectively .domprise 
a male-threaded cylindrical member threadably engaged within 
a female -threaded sleeve; said male- threaded cylindrical 
member -having a longitudinal axis and b^ang rotatable with 
respect to the female -threaded sleeve/^bout said longitudinal 
axis. 


34. The transmission* device [of claim 32 
wherein a referejtfce member rfe-sAdes_„in a substantially 
fixed location wj^tfh respect to a center of the first 
20 rotational f orc^transmitting member;" 

wherein/uhe second force-transmitting member comprises a 
first ti^nslational member confined to a cycle of 
reciprocating linear movement toward and away from the 
reference member responsive to rotational movement of the 
25 fitst, rotational force- transmitting member, wherein the cycle 
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of reciprocating linear movement is defined between a ^irstal 
position and a proximal position of said first ^tr^anslational 
member; 

wherein the adjusting means^ftirther comprises means for 
varying the length of th^ connecting arm sufficient to 
maintain the distal^position of the cycle of reciprocating 
linear moverperft in substantially the same location with 
respec^uo the reference member.^ 


35. A transmission device comprising: 

a-^irst rotational member configured for attachment to a 
means for rotating said first rotational member about a center 
of rotation; 

a first trahslational member configured for transmitting 
force to a means focusing said force; 

a first connect ing\arm having a first portion pivotally 
connected to the first trahslational member at a first pivot 
point, and a second portion pWotally connected to the first 
rotational member at a first radial attachment point removed 
from the center of rotation of said\first rotational member 
such that said first radial attachment point and said center 
of rotation define a first attachment radius 

adjusting means for varying a location\pf the first 
radial attachment point with respect to the f irst\rotational 
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member to thereby increase and decrease the first attachment 
rad\us ; 

lerein the adjusting means further comprises means for 
varying \the location of the radial attachment point during 
5 rotation of the first rotational member; 

whereinNthe first rotational member includes a perimeter 
defining an interior area, and wherein less than a majority of 
said interior areas, comprises an opening; 

wherein movement of the first rotational member and 
10 movement of the f irst\ translational member define a first 
ratio of movement of sa\d first rotational member to said 
first translational memberX and wherein the adjusting means 
further comprises means for vaWing the location of the radial 
attachment point without varyincXa location of the first pivot 
15 point relative to the first transnational member to thereby 
change the first ratio of moveme\t to a second ratio of 
movement ; 

wherein the adjusting means furthek comprises means for 
continuously varying the location of Vhe first radial 
20 attachment point to thereby continuously vary\a first ratio of 
movement of the first rotational member \o the first 
translational member. 

36. The transmission d^^ipe^ of claim 35, further 
25 comprising: 
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a second rotational memper; 

unidirectional clutch means for (i) engaging the second 
rotational member in rotational movement when the first 
rotational member rotates in a first rotational direction and 
(ii) releasing the second rotational member from engagement in 
rotational movement when said first rotational member rotates 
in a second, opposing relational direction; 

wherein the first rotational member includes a movement 

i 

piece having a female -threaded throughpassage formed therein, 


10 wherein the adjusting /means further comprises: 

mass means movably disposed on the first rotational 


member for moving radially outwardly and inwardly along 
said first rotational memb$ 

at least oije male-t^eacjed^ rotatably disposed 

15 on the first rotational/memoir and extending through the 



throughpassage| of t]$^ movement piece in threaded 
engagement therewith;! 

actuating means for rotating the male- threaded 
member responsive to radially-directed movement of the 
2 0 mass means along the first rotational member to thereby 

cause dynam^l thread- to- thread engagement of said male- 
threaded member with female threads of the female - 


threaded throughpassage sufficient to cause radially- 
directed movement of the movement piece along the first 

. { 

25 rotational member, and thus variation in the location of 
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the first radial attachment with respect to the first 
rotational member; 
wherein the actuating means Comprises: 

gear teeth formed /on the male -threaded member; and 
5 a gear body coupled to the mass means and extending 

outwardly therefrom, /said gear body having gear teeth 
disposed in meshing engagement with the gear teeth on the 
male -threaded member; 

wherein the adjusting means comprises a hydraulic 
10 cylinder; 

wherein the transjLationa^pember comprises an elongate 
rack gear having gear jteeth frrririged in a substantial linear 
orientation; 

wherein the radfc 9 ea t/ comprises a first side and an 
15 opposing second sic^e, and wherein the gear teeth extend 
outwardly from the /first side such that the second side is 
characterized by an absence of gear teeth; 

wherein the device further comprises a rotational gear 
member disposed im meshing engagement with the translational 
member , 




\\37y A method, for tran^raitt±flg^f orce among gear members 
and varying a geag^Tatio of movement said gear members, said 
method coiptfrising the steps of: 
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(a) pivotally connecting a first portion of a connecting 
arm to a, first translational member at a first pivot point, 
and pivotally connecting a second portion of the connecting 
arm to a f irs\ rotational member at a first radial attachment 
point removed \|rom a center of rotation of the first 
rotational member £\;ch that said first radial attachment point 
and said center of rotation define a first attachment radius, 
such that dynamic force rrom rotational movement of the first 
rotational member is transmuted by the connecting arm to the 
first translational member; arts 

(b) varying a location of \he first radial attachment 
point with respect to the first rotational member to thereby 
increase and decrease the first attachment radius and change 
a first ratio of movement of said f irstxrotational member to 
the first translational member, 
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